Maturation, fertilization and development of bovine oocytes in vitro using TCM199 and a simple defined medium with co-culture.
Bovine oocytes obtained from ovarian follicles (2 to 5 mm in diameter) from slaughtered cattle were cultured in TCM199 with 10% heat-inactivated estrous cow serum (ECS) for 24 to 25 h at 39 degrees C under 5% CO(2) in air. The 10% ECS was selected on the basis of preliminary studies in which in vitro fertilization rates of oocytes with 10, 15 and 20% ECS in the medium were 46, 30 and 31%, respectively (P<0.05). Of 120 oocytes cultured for 24 to 25 h, 63% were classified as being in Metaphase II. The rate of oocytes matured in vitro was 55% (69 125 ), the proportion of penetrated oocytes which contained male and female pronuclei was 94% (65 69 ), and the incidence of polyspermy was very low (0 to 9%). Of 122 oocytes fertilized in vitro and cultured in TCM199 medium with 10% fetal bovine serum for 7 d, 53% were cleaved, but only 2% developed beyond the 16-cell block. However, in simple semi-defined Chatot-Ziomek-Bavister medium co-cultured with bovine oviduct epithelial cells (BOEC), 75% of 138 oocytes cleaved, and 38% of those which cleaved developed into morulae or blastocysts. The results of this study indicate that co-culture with BOEC exerted a pronounced beneficial effect on development of in vitro fertilized bovine oocytes through the 16-cell block. The medium required in the co-culture system was simple and semi-defined.